Background: Adaptive support ventilation (ASV) is one of the advanced modes of ventilation. The available evidence regarding the process of tracheal extubation indicates that staff working in intensive care unit usually performs the weaning process according to their own experiences and conventional methods.
Background
Coronary artery bypass graft (CABG) surgery is common (1) . About 427000 patients annually undergo CABG in the USA (2) . Following CABG the patient is transferred to intensive care unit (ICU) usually under mechanical ventilation in the first hours after surgery. The method and the time of tracheal extubation are among the most important factors influencing pulmonary complications (3) . Therefore, interventions concerning mechanical ventilation are very important to decrease pulmonary compilations. Benefits and outcomes of these interventions have been evaluated in several studies such as a study on the benefits of fast tracheal extubation of patients undergoing CABG weaning from the ventilator (4) .
The weaning process in CABG Patients is very important. It has an important role in hemodynamic stability. Inappropriate tracheal extubation can lead to adverse com-plications and outcomes in patients increased morbidity and mortality (5) . Unsuccessful weaning and need for reintubation are reported in some studies. Probable risks of re-intubation in cardiovascular patients highlights the necessity of conducting more studies in this regard (6, 7) .
Tracheal Extubation in the first six hours after surgery can decrease pulmonary complications and improve patient's cardiac outcomes (8) . This process is called fast track extubation (FTE) and is one of the accepted concepts in open heart surgery. FTE leads to a faster recovery and can decrease the length of the patient's ICU and hospital stay (4) (5) (6) (7) (8) (9) . FTE can decrease health care costs after cardiac surgery up to 50%. Accompanied by proper anesthesia technique during surgery and post-surgery management, FTE can be performed in patients undergoing CABG surgery without any specific complication (9) .
Many studies have been conducted to evaluate the relationship between modes of ventilation and FTE. ASV is Copyright © 2016, Trauma Monthly. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited. one of the advanced ventilation modes; it includes the benefits of the conventional ventilation modes; but excludes some complications. There are many studies in recent years regarding the efficacy of this mode of ventilation in different settings. Some studies have mentioned the usefulness of this mode compared to the conventional modes in patients undergoing CABG. ASV is a mode of ventilation that provides minimum minute ventilation. This mode includes a microprocessor controlled system that automatically leads the patient from controlled-mode ventilation to assist and then spontaneous ventilation in a completely adaptive form; ASV sets the ventilator according to the lung mechanic and respiratory effort of patient (10, 11) . This mode, based on the clinical status of the patient, provides a range of ventilation support including pressure controlled ventilation (PCV), synchronized intermittent mandatory ventilation (SIMV), or pressure support ventilation (PSV) (10) . In this mode, the ventilator frequently monitors respiratory system mechanics and changes its settings accordingly (12, 13) . Among the benefits of using this mode, it can be pointed out to automatic adjustment of ventilator settings, automatic synchronization of ventilator based on the changes in lung mechanic, less need to manipulate the ventilator by the operator, improving coordination of the patient with the ventilator, and automatic reduction of the ventilator support (10, 11) . The impact of ASV on the process of tracheal extubation and FTE in cardiac patients has been assessed recently. Despite the fact that ASV reduces mechanical ventilation time, there are still some problems (13) . The process of weaning with ASV requires specific criteria ( Figure 1 ). Tracheal extubation is usually conducted based on clinical judgment. ICU staff perform this process based on their experiences and the non-specific conventional routines of the ward (14) .
Totally, in the process of tracheal extubation, there is high emphasis on tracheal extubation parameters and their role in successful tracheal extubation. The studies indicate professionals have little knowledge in this regard (15) .
The study of Jung (1979) (16) regarding weaning criteria in patients ventilated with SIMV indicated that weaning parameters in patients who need short-term mechanical ventilation leads to success in weaning, but weaning standard parameters are less applied in patients who need long-term mechanical ventilation.
Despite the emphasis on the use of the protocol, some studies have not reported any benefit of the use of protocols during the weaning process (14) .
Objectives
The current study was carried out to evaluate the effect of weaning with adaptive support ventilation in two conventional or standard method on respiratory and hemodynamic performance indices in CABG patients.
Methods
In this clinical trial, which was conducted in 2015, 100 patients undergoing CABG at Jamaran heart hospital were allocated to the intervention and control groups, each consisting of 50 patients. The patients were allocated to group A and group B through a lottery in which, the patients taking sheet A were allocated to the experimental group and those taking sheet B allocated to the control group. The patients were not aware of their group.
The inclusion criteria for this study were as follows: not suffering from severe respiratory disease (COPD, atelectasis, pneumonia), aged 30 -70 years, and not having emergency or redo surgery. Patients who were hemodynamically unstable and needed high dose inotropes (more than 5 micrograms/kg/min dopamine or equivalent dose of other inotropes), and those bleeding more than 300 mL per hour and undergoing reoperation for bleeding were excluded from the study.
Considering α = 0.05 and test power of 90% according to a previous study using the Altman Nomogram, the required sample size for this study was calculated for each group; by considering 10% of sample loss, finally there were 50 people for each group (11) . One patient from the intervention group due to hemodynamic instability and one patient from the control group due to reoperation for bleeding control were excluded.
After transferring the patient to ICU, ASV was applied. Equal basic settings were employed on both groups and mechanical ventilation was performed by the researcher. The controlled settings of this mode included the following items: patient's ideal body weight (IBW), the value of minute respiratory volume in percentage (Min volume), positive end expiratory pressure (PEEP), fraction of inspired oxygen (Fio 2 ), the level of ventilator sensitivity for the breath of the patient (Trigger) and the maximum pressure that must be applied (cmH2o) (10, 13) .
Then, weaning with mechanical ventilation was performed in the experimental group ( Figure 1 ) and conventional method in the control group. The comparative impact of these two methods on patients' respiratory and hemodynamic indicators was assessed. Respiratory and hemodynamic indicators were measured and recorded during the weaning process. Accordingly, ABG, Spo2, systolic and diastolic blood pressure, arterial mean blood 2 Trauma Mon. 2017; 22(5):e37663.
pressure, the amount of bleeding from the patient's chest tubes, the number of heart rate, breathing, central venus pressure (CVP) ,and temperature (T) were assessed and recorded before weaning and 1, 6, 12, and 24 hours after patients' extubation. Also, to assess atelectasis, daily chest Xray was used for three days. All chest X-ray results were analyzed by an anesthesiologist who was blind to the group allocation. The study protocol was approved by the ethics committee and written informed consent was taken from all the participants. Data were expressed by descriptive statistics (frequency, average) and analyzed by inferential tests such as chi-square, Mann-Whitney, and independent-t test.
Results
The mean age was 60.45 and 57.94 in the intervention and control groups, respectively (P = 0.14). In terms of gender, 12 participants (23%) in the intervention group and 18 (35%) in the control group were female (P = 0.15). other demographic variables are presented in Table 1 . There was no statistically significant difference in demographic characteristics between the experimental and control groups (Table 1). The mean PaO 2 during the weaning was 109.85 in the experimental and 113.67 in the control groups. Also, there was no statistically significant difference between groups in the mean PaO 2 in pre extubation, and 6, 12, and 24 hours after extubation (P > 0.05). Our data shows that there was no significant difference in other hemodynamic and ABG indicators between the two experimental and control groups ( Table 2 ). The incidence of atelectasis on the second postoperative day was 14 (26%) in the experimental group and 23 (45%) in the control group. This difference was statistically significant (P = 0.14). The incidence of atelectasis at other time intervals was not significantly different. The data are presented in Table 3 . The time of mechanical ventilation was measured from ICU admission till the extubation. The mean mechanical ventilation time was 296 ± 96 and 276 ± 95 minutes in the experimental and control groups, respectively. There was no significant difference between the two groups in the weaning time (Table  4 ). In our study all of the patients were extubated easily and reintubation was not needed.
Discussion
The results of the present study showed that there was no statistically significant difference between hemodynamic and respiratory performance indicators of patients undergoing ASV in conventional and standard methods. According to the results, in terms of arterial blood gases (ABG) analysis parameters, there is no significant difference between experimental and control groups in the amount of arterial oxygen saturation, and partial arterial pressure of oxygen and carbon dioxide. In this regard, the results of the present study are consistent with the findings of the study of Soulerz et al. (18) . This contradiction may be attributed to the assessment of ASV and PRVC ventilation modes in the experimental and control groups in the study of Grouber.
However, there was a statistically significant difference between the two groups regarding the respiratory rate in the first 24 hours of weaning from mechanical ventilation. This issue can be considered a success in the stability of respiratory pattern after weaning. However, there was no significant difference between time intervals of assessment. In this regard, the results of this study are consistent with (13, 17, 19) . Also, Grouber et al. (2008) (18) reported the same results in terms of changes in blood pressure and heart rate, but not in terms of changes in respiratory rate. This difference can be due to the different methods of work; so that in the study of Grouber, ASV was compared to PRVC and volume support ventilation, while in the present study, ASV mode was assessed through standard and conventional approaches.
The mean duration of mechanical ventilation was lower in the control group; however, this difference was not statistically or clinically significant. Also, the duration of the first inspiratory effort after tracheal extubation (in (17, 18) . It seems that the reason for this similarity between the two groups in terms of duration of weaning process is the application of Fast Tracheal Extubation method in the two groups and also the use of similar medicines and methods in inducing and administering anesthesia during surgery.
In the present study, atelectasis was observed in more than 30% of the patients in the two groups. Other studies have revealed lower incidence rates, such as those performed by Stiller et al. (1994) (21) with an incidence rate of (25) reported 67%. This incidence has been reported up to 100% in some studies (2) . It seems that different reported values are due to different tools for measuring atelectasis and the extent to which the lung is involved as well as some clinical symptoms. Some studies have utilized CT scan and simple radiography as the tools of measurement and could report Micro atelectasis in some cases (2, 26) . Different factors such as anesthesia and ventilation loss during surgery, increased extra vascular fluid, increased pulmonary capil-4
Trauma Mon. 2017; 22(5):e37663. lary permeability, retention of fluid in the lungs base, diaphragm dysfunction, abdominal distention, atelectasis incidence after cardiac surgery, changes of chest wall due to incisions sternum, pleural effusion, and pain are stated as the causes of atelectasis (27, 28) . Data analysis using independent t test showed that there was no significant difference between the two groups in terms of atelectasis incidence in the first and third days after surgery; however, the incidence of atelectasis in the experimental group on the second day after surgery was lower than that of the control group. This finding is in line with those of obtained by Reyes In the present study, there was no difference between conventional and standard methods of weaning with ASV. Considering the lack of significant difference between the two methods, it seems that there is no need to perform difficult weaning protocols for the patients without underlying lung problems, not suffering from post-surgery complications, and undergoing mechanical ventilation just for a short time for recovery. Such protocols can increase the weaning time. This study does not recommend ignoring Trauma Mon. 2017; 22(5):e37663. 5 the routine weaning criteria. larger sample sizes and multicenter studies are needed.
